Metabolism of acetylcholine receptor in chick embryo muscle cells: effects of RSV and PMA.
We have investigated some aspects of the metabolism of the integral membrane protein acetylcholine receptor (AChR) in normal and transformed cultures of chick embryo muscle cells. Turnover of AChR in control muscle cell cultures was compared with turnover in cultures infected and transformed by a temperature-sensitive mutant of Rous sarcoma virus (RSV) and with cultures treated with the tumor promoter phorbol myristate acetate (PMA). The parameters of AChR metabolism were estimated using 125I-alpha-bungarotoxin as a stoichiometric high affinity ligand for the AChR. We found that both RSV transformation and PMA increased the rate of degradation and decreased the rate of synthesis of AChR. The consequent reduction in steady state receptor levels suggests that oncogenic transformation and tumor promoter significantly alter the metabolism of cell surface membranes. We also observed that parameters of AChR metabolism in control cultures changed systematically in a pattern which depended upon the age of the culture as well as the use of embryo extract or fetal bovine serum as medium supplements. The muscle cell system allows quantitative measurement of an integral membrane protein and its metabolism, and may serve as a more general model for alterations in membrane and surface receptor metabolism associated with the transformed state.